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"METHOD FOR MANUFACTURING SEMICONDUCTOR DEVICE 5 



The following is an English translation of the abstract. 
[Abstract] 

[Problem to be solved] To manufacture a semiconductor device having high electrical 
reliability by enabling wire bonding, in using a Cu wiring or a thin-filmed Al wiring. 

[Solution] Using a semiconductor chip 1 provided with a wiring 3, an insulating film 4 
covering the wiring 3 and an opening 5 which is formed in the insulating film 4 and enables the 
wiring 3 to be looked onto on an upper surface of a substrate 2, first a pad 6 is obtained by 
selectively forming a conductive film 61 made of a conductive material containing Al in the 
opening 5 of this semiconductor chip 1. Next, the semiconductor chip 1 having the pad 6 
formed therein is mounted on a mounting substrate, and the pad 6 and the conductive portion of 
the mounting substrate are bonded using an Au wire 7. 
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mmmmzB&z nx mzmzzftm cst««pips 
©tijiepBpgBi*i c siRflgtc 7)i = - 1> a sr^tr mmttm 

S^#(fc&E©SijI;5j£. 10 
tf « c & fc J: ?> fiMB*«B(£ j&jft*- sck^ 

#»*»6**ai&l»*-r*c4:CJ:5iBE*««*»J« 20 
net **MRi:-r i E«©*sw*««o«a 

PlPgp©f*lS£g-5 <fc -5 C^* 'J 7.* t>)i<m*]&mir%Z 

htwmtT&mxm 1 §2tt©*«#:gB©sig;*i£. 

[0 0 0 1] 

i:©?^-* >^{Ciiffl$n5^«:^g©^ 30 
[0 0 0 2] 

[t£3f?©JS#r] LSI (Large Scale Integrated-circu 
it) fy/, I C^-yy (Integrated-Circuit) ^©^ 
l^'^ttt, «±JI©ei*J:fc:/^ KtttfJBiftSix 

^-i'©'J-h-gi5i:*s , 7'('i'-^>7 ; 'f >^£n5&© 
jWBJ&nTHS. ±8&'t*Kffltt> S±/g©BB*SLtiCffJ 

fiSsn&^m^BBP uTBa»cD-»*^«t:Bi**fc 

^r-tt, (au) mpbttzv 4 y— &m^e> 
3 o o'cmm(DU&x-m%&*tttmLte&e>immiz 

[0 0 0 3]%*, !7-f+-*>f^>yt:i5tJSj|^ 
fciu ^©^BJI? («»Jx.«Au'7i'-^-©Au) 
£-gBffi©^JB*&«5 (tfliKT^-'irA (Al) ) ~.fi£ 
ficU a^&JB^IBJSt etc J: Off 
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•^■i^ns. 

[0004] t z * r©E«*mc 

mt jc# a E«a©e»iHB<t; t z nt £ 5 igs»!t&g-fc©it 

fffcCitK xi/f hD7^^v->3> (EM) 3?tc 
<*7t^TV>i. a *<Dtztt>, AlizW^Xm (Cu) 

* s fflofeE^jEi£tt»©ig^*)3tK)e.nT^-5.. cua 

$nTV^S. 
[00 0 5] 

fflV>TEfc&JfcJ&L-&»-&fcfc)U i!^©Auiiii£fflV'>;fc 
r M-F-*>7V >^£ff:fc Au7-ft- 
tCui:©SlSiSS* s 4 0 0'CH;Ki:S5< IHCucd 
«Jtt>AlfcitttUT*VVfc«>fc. K»CAu7^ 

[0 0 0 6] roS?ft«tlt, CuEHlO^'J FSB 
tAim*-^iiJD-rs^?£tfillg$nT^S (Advanc 
ed Metallization "Electromigration in CMP-copper i 
nterconnect with quarter micron size prepared by s 
putter-reflow"(1996-0ct.-23,24) N.Misawa.et al p.l 

51-154) . z.(oi5mx'&.wmMifi-mmnz 

V^77-f-^H^-<3iv^>^©XgAstg^5 0 

t, sit 5 3.* hfltjet^y s> h 

cn6©jSz>e,HfSC**{$:ga©KjgK:jl 
ffl ? h z t ttffllST- $> 5 i: % it f> n 5 . 

[0007] Bai«»c^n*-eai)Ai3R-&& 
nr^s. u*U'5;* l e»^ *a»«^B©SM«fbt:#^ 

AlO«lJ»ft«'J>S-e-*«raC»6fe«>, Alil#«iiL 
tf300nmISi:i<, U»oA l)R±)Bt:g{b^^ > 
(TiN) ^©SWBSJtM (Anti Reflection Coating; 
«T, ARC«tiB-r) * s 7 OnmHKtJ±«ca<3i?<)f5 
fiR£n£«k?fcE*§lfilS£©«^t^ ^-^>x>f > 

[0 0 0 8] -r^to*>, H»fc«i:SBBP»ft^J«-r 

M. T i NIi:A lMi:©J- , v^->^'©jltRtt* J 'h$V'> 
fc»C*— x v*->^*ff "5 ils A m&.&fflbtlX 

LZ^xAimvzzizmittz. f©^i, ^s»k» 

CAu7-f -V-fc/B^fctf^-r >^&ffoi:v Alt' 
AutOEafflffitfrtV+dCJB*^ SE^gBtC^-f fim 
fcZtitzb. AuV-1'-\'-©S5S^jA s S<TAu9-<-¥ 
-*sfHJ*sn2.^©^-&* s ^DTL*^©T-$.-i.. S 
tz. If ^3 0 0 nmigCA t-#>7 : 
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-r >?x&, -f&stttwm&stisifi, 2 0 0-cmmcD 

Sn*A14»=PSrSJ:5fc3fer5T»6»K:*> 

[0 0 0 9] ^feTiNKtt, 'IVTttJltlsX'bm 
v>€.ftS«k-5CCuK«fc0 4)£££Au , 7'f 1*-i:KjSS 

u^K-e&s. L-fc^oTs bbpsp a fe»© 

^C*»>*6CAlitS*IIKbbfc^<fc5fcT iN«4 
fc^T, CuE***gMbb&AlEIMeJ8^fc»d 

[0 0 1 0] 

£©*6*8KK:^&SftT±EES8$:*il8£S£ # 

9- 9 7*mm,mm cjs«bt> ; i » pa £ ««»«©«¥ 

[ooii] :oftwcit BBnfflrtfcAis«tr*« 

KSBi:J§*«tg©&mg&i:£ , 7i'-^-*>7 r -f 

tztb, fcfciEai*sC-u*»e>)6eo-Cs ;r©Cu£*MSI£ 

* J BM&Au9^1'-£ffl^T#>^ >^&fT-5*§-& 30 

C, E«I©«±«4 S , Au9-Y kfflg^-#<*&fc:B 
I«;TiNl*t,aD, Z©T iNM&^SStSm^-B- 

E«l* s afMbL/&Al^P,*^TV>T*> C©A1E^ 
±eAlfedtr**M**$aL?<'ty K»ft»4Cfc* 
68te»C*J it S A 1 K®MJPtfj9 < &S©T\ M »' K 

T, Alk?4i'-fc©B*Btt1fttf+acaetrfc»* « 
[0 0 12] 
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[0 0 13] El (a) ~ (c) ii##8B.B©SI l gfflg 
&£&£#${*gB©gjg;frffi£xg«tc^UfeMa5<PJ 
»r®l2T-&S. SBlHMi^ST?t±, **{*SB£8»r 
*tjfeA%» El (a) fcjjs*- .fcofeLS I*-* 7*6 

»2©«*®*s^{bt"j3> (SiO, )JJtfr&&SI& 
«§JR2 ati&oW5. LT, C©S*2©±®tc* 
* 7 1 tf 5 g±^©E«l 3 * #IT ^ 

4. 

[0 0 14] E&3li#lxf£, *f*2±Iilc»jS3*i& 
^'JT.**;Hi3 lk, n'J7;**;uB3 l±icjfc£££ 

nfeE*as3 2i:, za±m£Bm2titzARcm (s 

StRltK) 3 3 i; ±f3n'JT/*;iWf 3 1 

t±, 2 0 nmSS©JKJP©^^> (T i) mt. Til 
±CiI$nt2 0 nm§I©T i NIh4»t>«^n 
Tib' *} , ESIJi 3 2 fcfc 4 0 0 nmfIg©M^© C uJ&T: 

T iK©±JiU7 0nmSgf©TiNIBAs«!H#ixTJ& 

[0 0 15] ±IBE«3OTEJa*ixfc«fl:2±iiCt±, 
ESS3£S?«fc?KUT0!);L«^bS''J:3> (SiN) 
«*&&Stt«R4#»J«SiX'r^4. Sfe«6^)K4ffl 

ifcg3©§:±Jf T-ife£ARC$i3 3©T iN&SMHKGI 
* *&tt<B-C0BPS8 5 #»fig £ *IT V* 3 o 
[0 0 16] C©± 5 vriS/BJfcL&a 

«*s s.-rmm$ifkAi-cvD <flj*«j«ffijaft) 
m^x, mi (b) ic7fi-r£ofcfflngt5f*}t,zmiRmz 
Ai&mm£-&xAimti>t>t£zm'mi®fi izum-tz 

5 0 0 nmSfiOfftCMt*. illRfiJcJIA 1 - C V 
W © 15 C HiSr 3 7" U ^ U - > ifefr ©-{55 ^ jut 1 5* 

-r. 

[0017] <ru^ 

&£Vm2. ;BC1, /Ar: lOOsccm 
/lOOsccmCsc cmi±tS^ttfi8^*5lt5(^»(a 
S (cm 1 /#) D 

^ffl»,jE^J ; 133Pa (1. OTorr) 
RF;W- ; 500W 
<A 1-CVDM> 

BU6itX&ZXMI* ; DMAH CA 1 (CH,), HD : 
5 0 s c c m 

**VTtfZ}5£zrmm.; H, :500sccm 

;267Pa (2. OTorr) 
11; 22 O'C 

[0 0 18] *^T% 311£©iM*fl:gB©aHiitc:fctt5 
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*-7£El^-C^>.y<5r-i;©&«ak tH*.tf'J— K»i: 

ftf&s. 

[0 0 19] ±ET7-r*-#>5 s .f 

<9-r -v-* v^-r >y^> 

iSK ; 2 9 0 "C 10 
fflftt&ffllttlBI ; 2 0 5 >;» 
?Sf2 ; 5 0^5A 

[o o 2 o] ±&Ltz&5tzmimmmT'&, 

±KUKJ«U&BBPfflS5rtt:AleD*«R6 1 SattRKJiC 
f«lT/t-v KS&6ftf#fe& s £«DAW KoP6 tAu7 
-Yi*— 7 fc©7-f'-\'— >^SrfroTV>5o d© 
fc», Aufc©g-&#BH&ARCJf 3 3©T iNJ&ft 

*«cs**&5R»T?BiPSiJ5*«»jaisnTv^t), «? 

u9-ft-7 kS«B^A<SE^1-SCi:AST-§S. «fc 20 

[0 0 2 1] ttz. HflPgi5 5|'9£j£iitr,fc?£LT#® 
JH6 1 ft *Z 6 1 £ J¥ < JBf&T- & 

±§2^>5 ; >f >^©^iCAu9'f^— 7©J£tfc 
*£#fLT-hfl-&A 1 £«i£T-#£. efcoT> /tf KnB 
6©Ali:Au7'ft-7 fc©HttiStt*H-»-fc:*tr;fc 
»> «fc»fc*Sl*S5iW K©^*E6JtT*SSo ZZIZ 
illRfijcgAl-CVD^tCioT, ggPS&5 ^icMtROtl 
£3*mBi6 1 ft JJgjSrt XSt!f©ti*Dli^©aSt 30 

m)K6 1 ftJfcfifcTS— mstfCSFtr. U;^T > « 
ftflSJffi jfflt4#|Sl± U SIM 3 2 ftimmt C u Tfl£S& 
«*ftT«j»fc;*ftfciSlls*LS I *» 5 & 5 

[0 0 2 2] *fS9ICfllS#«ft«KCDKa^% 

(a) ~ (d) itm2mmmm^^mmiz7nLrzmsnm 
[ o o 2 3 j m 2 saB&»c*5^T % * i mmmmtm 40 

&&Mb¥tbmMtmm (Chemical Mechanical Polishin 
t;WT, CMPtBt) T&fr 
5* *2*JBfc»fc:*s^Tt>HI2 (a) C^nac, 

[0024] LTv £-3-02 (b) tc^-r«fc?c, * 

K, Cit-liAlI6 2aftJt«-rshfcfc^Al!gl6 

2 aTSBPg&SrtftSi&tr. d©B£©A 116 2 a©M 50 
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m^tzA 1M6 2 a©Jt*^©-0!l£felTlC^. * 
feA116 2affliiBiil:RFx-yf>ycj;oT, A 
RCJf 3 3©TiNBMiC^j&$ftfcg«KgMbJKftllfc 
£t3 U->ft ff 5. 
[0 0 2 5] <7l/^U->Sff> 
^y-^V^tf^iS.fctmfi ;Ar: 3 0 s c cm 
#HMJ£;fr;0. 2 7Pa (2mTorr) 
RF/17- ; 5 00W 
T i NRi9f>^I ; 1 0 nm 
<AlXJ*y* 'J >^<*> 

J*A«.y* 'J^WJSiVSS ;Ar: 9 0 s c cm 
HKMJEft ; 0 . 67Pa (5mTorr) 
DC^7- ; 1 2kW 
iSS ; 2 2 0*C 
[0 0 2 6]&V>T\ CMPStJ:?t, 02 (c) IZ 
^1-i-?lcaPgP5l*|©AlJK6 2aSSLfc«ST-i 
^)K4©±®Assai-ri.{aS*T*AlK6 2 aftRfcfcl" 

5. ;®;ti:i;-3t, I8P35 5 pty;: a ia>£&s£tm 
me 2*mtRmzBf$,\sXs<iv FgB6ftfss„ cmp© 

[0 0 2 7] <CMP^ft> 

7, =7 'J — 8£fi ; 2 0 s c c m 
W^^>y YE.±> ; 4. 0 p s i 

(H7^y\) Ia]$Sgt ; 2 0 r pm 
KH)€2& ; 2 0 r pm 
[0 0 2 8] *(DW±. *lSI«BBJIIi:RI«t:LT, m 

02 (d) C^t J: 5 1 A u 9 -f t- 7 Sfflut^ i» <r 
aWttf- * 71 £ y S'© y — KSB 1. ft — »C» 

[0 0 2 9] ±EUfc»2SOBB«C*V^T*^ 
4"J >^*^U t CMP&ftfflV>TiE^3±tC^fiKbfc 
i8Pge5rttlAl©#mM6 2*aW?fl«jt:}BJ«bT^y 

I*ffl6ft»fca, cco^y. KS5 6i:Au9i'-V-7i:© 
•7f'-\'-*>7 : -f >^ftff oTV^So Z\(Dtztb, "&\$k 
ffiMmtmmtZ. Auk©»^*»liUV^ARCJi3 3© 
T iNRt*mc***fcttJrcilP»5*»»«S#iT 
^Tt, /t» KgB6i:Au , 7-i'-V-7i:ft^attM<S 

[0030] naffi5ft*a^£ttsc*«n 

6 2*sff$fig^nS-i:d i ^9SJK6 2ftJP<ff5fi)iT-#-5 

</<y K«6i:Au9'f -v-7 k&a&*t£A<»-&-ra 
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tfCMPi££J;o-C HH385ne»ftttC*ttR6 2 

$ft&ttftto«Mtt®ft^j6*&ftL s i 

C u T? ffJfdt^ft'T t> 5 fe#*3?#^®©i^S<b& 0-5 £ 
[0 0 3 1] #$gl|li£#3¥j»#;gB©Kig#«5 

©«^5i«}Bissia3caT3^TiiMB-rs. i3 

(a) ~ (c) i±JR3SQt»tt«xaMK:^b&SaMi 
JRfcttBI-©«W*<*U-CKfll!***-r-*. 

[0 0 3 2] msmmnmx-a, *mimm*tm-r* 

C$fej£^, 0 3 (a) C5vTJ:5fc*ilW**-*.s»:7 8Sfl! 
JM-*. -Tftfr*., *«*f>y78T-lt 1£ 
JBB»tHI«lC«lJ«Snfc*flt2©±ffiK:«±JiCDBffl» 

l**nfc/vj7y*M9 1 ^>J7^*;H9 1± 
CJ&fiE$*lfcESlB9 2fc, C©±JifcJ&ja3ft&AR 
CIK9 3i:;b»e>ftS. ±S3nUr^^;i/JB9 1 fct, 2 0 
nmHJg©®&p©Tiffili:. T i*±K*Jl;SF*i& 2 0 
nm*Ig©T iNI&tfrt>mm2tlT*5*), 1^19 2 
tt3 0 OnmgJKCMJfOAlJSlT-ff^^nT^So £ 
£>{CARCJ^9 3tt, 5 nmflgOT iJK©±<lfC 7 0 
nmggfflT i NM*M«Jf £ftTJ&j&;*ftTV^. 
[0 0 3 3] ±BMI9«)«Sftfc«ft2±Cli, IE 
»9 £«5<fc5fcbT*&«J&4#^j6E<s*lTV^5o * fe 
«Mifflt4©.My FS&£JgJ5E"f SffiBCfcfc, I2ifS9©ffiifc5l 

»9 2na-r*»pai5i o#«ja*ixT^5. 0^5, 

BiPgB 1 0&Ji2J&-r6l®©tf-;s-iy5F>-5fC«fc-p 
T, PffftBJK-?- 5ffiI©ARC19 3#(&5fe;*ix 
TA lJBS©IMSUf 9 2 fc*fflCH**&ttJireWn« 1 
0 ifiWtf&Z *ITV>£. $feC©^, ESUf 9 2^>3l>;/?- 
>£ r £i^T 1 8 0 nmS«©«tJ*fc:»'J>LT^*. 
[0 0 3 4] C©J:5«c**(t?-yr8*ffl«U&a 
tt» £"f03 (b) CjjVj-J^C, SJK^ftAl-CV 
Di££ffll^T, BflPSBl 0|*IlcajRfl«jCAlSlt«$-& 
TA lJJga>e>ft5#mMl 1 1 cfc'fc J: 

y y» 1 1 ccm mnm m$7oon 
^4otti»«s)K6 i common zvyu? >j->^ 

[0 0 3 5] &V>f> att©¥W*3«<!)Sl:ffiiC«tt-* 
^X^fcjb'^T, LT/ty$--S> (0 

fciMK*:*9rnft*«-r*. fit, Au9-f 
^— 7 <£fflV%T/t^/r-^©u- FSBt^* KS5 1 1 i; 
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©•7-f-f- tf^-f >^*m«ie#3S#fflf»ff»»Jc 
*©U-H&t£-{*£§*±LT^#3?B£ft*. ft 

[ 0 0 3 6 ] ±B b 3 £Jti£S*e tt> E« 9 ±Kf J 
BKUfeRlPgei 0F*3tCAl©aSiaMl 1 lfcSiRttlCB 
f£LT/ty Kggl 1 C©^y KS5 1 1 fcAu 

9-f-^-7 i:ffl#>7^ ^Sfr^TV^S. ZOfztb, 
10 tf-M-i v3->tf\Z£.-oX ±12© <fc -5 IC A 1 K©iE«S 
19 2*1^^*11^, 9MR1 1 lCMIU^T 
&^K;fctt3AljBI#j?§ti:ftS©T% ±§B*>^-< 
>^©^{CAu-7^^-7©l£t!cS^?>tbT+^ftA 1 
tf^nSC ttCftS. ,toT, ^<yKSPll©Al 

K*»f*t5Ci:ft<;<!i' F8B1 1 tAu7-ft-7 
i: ft BBttA sly**— ?fciNi 

fl^ y 7" 8 i: © US? ft SftKfttii ft m 5 C # T- § £> . 

[0037] g.tcMtRi£mAi-cvDmzj:r>x, m 
20 pas i o ft<cmn$)izmm.m 1 1 1 &mmx- £ s 
xma©tiiD(ic©*smi i lft^-r^-x^i* 

81 1 J:Au7^ft-7 t^fillltc^^nfcm^/l 
3gtt©iSv>jBiS£R«L S I *PS>ft&*a9tfcglg£5l3aT- 

[0 0 3 8] &ic. *ft®izmz*mfrmm.c>wimj5m. 

OJB4SEJIS^j|lftia4K:»^TKB8-r*. ftfcx 0 4 
(a) ~ (d) tt^4HBBBlSSxaiiK:^LfcSSSffiO 

30 mz&®-<DW^&ttisX®.wzm&?z>o 

[0 0 3 9] m4mmmmx-t±, *s»««B&jsis-rs 

tjfett-^, 04 (a) Cw-TJ:-5ft*aM*:?-s»7 , l 2* 

Bflftl ZtWmztiX^Z. Elftl 3ttfi?iJ^«, Si* 2 
±It:M$ntM'J7^^;H l 3 l fc, n'jr** 
;H13 1 ±C«Js8*iiftffilSHi 1 3 2 dffl±S{r 

itmznfzARcmi 3 3 t^e>fts„ ±ib^ , ;t'^* 

;i/B13 1tt, 2 0 nmaffi©MJP©TilKi:, Til 
40 ±ic«g^nfc2 0nmSS©TiNJgi:A i ?»^)5K$n 
T*S , EMU! 1320:3 0 0 nmltClf® C ul 
T•JK^£$^^TV^?,. $5>ICARCIK1 3 3(i> 5nml 
S©T iI©±fC7 0nmigJS©T iNR4»*Ji*n 
XJ&l&ZtlX^Z. 

[0 0 4 0] ±I2Ei^ 1 3 &Bm$tltz&fc2±lZl*, 

m&i 3&9.? x.?iz\sxmmm4&Mmztix^z. • 

©E&Jgl 3 2(C^-T5gSPg|3 1 4tfM$nt^5, 
OtD, ISPgPl 4^Jf^1-5^©^--/N*-^<v^>^ r 
50 CioT, Kgi5*^BK^2,{4®©ARCISl 3 36^ 
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R!s£<*ftTESUl 1 3 2 ZKWtZ&ZittzttmT'mnm, 
1 4#JfcfiS£ftT0 3. itzZ(D^ E«H13 2fei 
•vf>^nt 2 0 0 nm*Dg©IRJPlcifS'J>bTV^o 
[0 0 4 1] C©iaW«:fy71 2£fflltb*:& 

*r^4 (b) (c^-r«taic, */^*'j>^t£& 

©£B£iJf&-ri>ti:fc£l?8Pglsi 4©F*]ri£So-r ^ 
z.omv>n\)7**)\,m\ 5 ©KJPttft*. 
K2 0nmSSi:tS. 

[0 04 2] ^f, <6«Bt4©^iSt:^UT^^;uffll 10 
1 5£tf-bTAL&16 1 « **»i-Si:i:t.(cggpg|J 
1 5rtDti;7^*Ml 55r^b-CAlHl 6 1 a£ 
SSitr. c:©|5g©AlJBU 6 1 a<Z>MJ*tt0V*tt2 . 0 

;ni5, A1H61 ao^n-enotSsfettffl-pj 

*ttTC«-*> tfcAH16 1 acDlt*mit:RFJi^ 
^>^(3«fcoT> Cu©B*Wl 3 2«®CJ&j£<*ft& 

[0 0 4 3] <:TV*U — >3fef*> 
x.yf>^xi5J:y t f t l;Ar: 30sccm 20 
#HMJE*;0. 2 7Pa (2mTorr) 
RFM9- ; 5 0 0W 
CuSB^Jl^^^^^a ; 1 0 nm 
<TiN^Mi/^ I) >^ r lfe{ 4 t=> 
yUtv^'J >^jtf:*ft.fctF»Ejl ; A r + Ni : 60sc 
c m+ 1 2 0 s c c m 

#H^,ff^j;0. 6 7Pa (5mTorr) 
DCM7- ; 8 kW 
MM ; 2 0 0*C 

<Al^/tv^iJ>^fif> 30 
7*>\~>9 'J ^tf^iScfctFafitS ;Ar: 90sccm 
^H5xJE;b;0. 6 7Pa (5mTorr) 
D QW— ; 1 2 kW 
1&J8 ; 2 2 0*C 

[0 0 4 4] &V>T% CMPSCi^t, ^4 (c) \Z 
^1-«t-5t|flPSB 1 4|*)©A 11161 aiS.fctm'JT' 

<£g$T-AlJBIl 6 1 a.&£TfWT**nvm \ 5£|& 

■tl 5fc^bTAl*&&S*«fflll 6 lfcjKRWfcje 40 
J*LT/.t'yJ»SJ1 6*«La- CCDi:S©CMP*frfcL 
TteU M * K m 2 $flB&!B *5 tt S C M P *f*#»ffl $ 

[0045] *v\t, ai*<D!tmttmm<DmtiK.tstts 
tz^mttf-vyi ^ut, Au9^f 

i»— 7ftfflv^^v^r— yo'J — KSSfc/^f HSU 6i: 
iSfrofc^ 7*1 2 i:^-v^-->'© 
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[ 0 0 4 6 ] ±83 bfeSg 4 HMJK®T-{±. ESS 1 3 ±fc 
JfcfiXbtgBPBBl 4F*3C, ^A-v^ U >^i5«tU t CM 

pm*m^xAi<Dmnmi 6 ui^tcMbt^ 

>yH9U 6 Z<DJ*?> KSB 1 6 tAu^-Y A 7 — 

7 £©7>f JP>x-f >^Sff oTV>3. zcDtztb, 

Pflpgei 4©rtHi:«sMi 6 i hcricAuffl^tf 

iUMiNIi'^S^ijy^^^ll 5#ff*fiS;£ft 
T<^T4k sKV^-f >fK:fiJ ^ 

* KS5 1 6tAu9^t-7k^SttA<i^tS- 
J;oV'^-^i:fiftf'y712J:ffl 

[0047] £tzz<Dmmrzmizt$^xt>, papas i 4 
ft&m&/oiz&mizmmmi & l&Mf&ztizztiz*. 

K^SStS^t&<M>? KSP 1 6 tAu9 
-f-V-7i:£S&S14&<it^T-?So b*>t>, itil 

6 i ^ff^-rsfe^ic^M^^u >-ymtcMPmt<D 

[0 04 8] ±E* 1 fm3&1&~m 4 SOBKJBt? 
fciU AlMT-agfiffil£:BfiKbfc#. -7-f tfVSV > 
VX-m V> -5 «7 -f -f- fc»^qJI6S: A 1 

tz&, ■€•©(& «*©Eil§ltt**&^Tfc£V'>©»±&*> 
5A,T-fe5. tfl&tfCufel**©?^ -V— *>^-f>^-C- 
ffl^5Au7-Yt-J:©*>f-Y >^#aftfcE$i!lW4 
£fflv>T*<fc<^ FSP^y-f-^— i:£ 

[0 0 4 9] $ tss i mmmm~& 4 sumrcttt*: 

[0 0 5 0] 

[#SBJ3©38jI!I] tt±KEbfc*3C*»B©iM*(*SE« 

^«»t5©«mS5i:& , 7^-^-^>7 i 'f >y-T?.«fcotC 
bferttctt), fci:x.'7-i'^-i:©^* s Bli'&iE^ 
^Sr^JiCEgS-B-fe^T-liPas^fiK^nT^T 
t>, /^>y H &®W&Bi.<&&-f Sit # 

-ess. iE^* s »^bbfeA l^?>>5:^•rv^•r 
4), c©AlEMLht:Alft*tr»«RftJ^«bT^y 
h•gP5:#■5^i:* i e)^ >W H»©A 1 ^"7^ 4:©@ 



( 7 ) 
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mi) ( a ) ~ ( c ) li#S8BJ3©ffI 1 nffiMm\z% £ 
[E2] (a) ~ (d) tt*«B®JB2Xira!B£fllS 
[S3] (a) ~ (c) li*^BJ©^3*ffiff^t3»?> 
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I -So 



[H4] (a) - (d) tt*«WO*4|Ufi}BSC»« 
*«MMII««>«3t3!rat*xB«ICml/fc»miBflllB-e 

1, 8, 12»JMWf»7, 2— 3, 9, 13 
-BMU 4 5, 10, 14 -BPS, 6, 1 
1, 16— MyKSBx T-Au'J'ft-, 15-/tU7 

* ;mt„ 6i, 62, iii, 161 -mmm. 6 2 

10 a, 1 6 1 a-AH 



[02] 



(0) 



(b) 




/ 4 
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(a) 



(b) 



(c) 




(d) 




( 8 ) 10-340920 



[S3] [04] 




